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One of the major issues facing the world is tackling the problems that have
created huge changes, turbulence, and the widespread use of new
communication and information technologies in cities nowadays. In the
meantime, a learning city, as one of the new strategies in urban planning, by
utilizing the concept of lifelong learning, equips urban communities to
confront such challenges. Such an approach, with centralizing learning land
uses, is the most appropriate solution to improve learning in the city. But this
approach can only be implemented when the aforementioned land uses have a
balanced distribution across the city. In this regard, the present study aims to
investigate and evaluate learning land uses from the perspective of spatial
justice to achieve the learning city approach in Zanjan. The main goal of this
research is to find out the spatial equilibrium in the distribution of learning
land uses in Zanjan city in order to develop the learning city approach. The
research method was descriptive-analytical and data collection was done using
the library-documentary method. In addition, to analyze the findings, after
describing the basic concepts of the learning city and taking into account the
principles and indicators governing it, two indicators of capacity and social
justice have been used in the framework of comparing per capita and desirable
levels: Nearest Neighborhood (NN) and entropy techniques. The results of the
analysis of the distribution of learning land uses in the current situation
indicate that the distribution of these land uses in the city is concentrated and
clustered, with spatial imbalances. They show very high qualitative and
quantitative differences between the three urban areas, especially in the
eastern margin of district two. This problem has hampered the development
of the learning city approach in Zanjan and has resulted in the concentration
of these services in the center of the city and their shortage in the peripheral
areas, creating profound inequalities between the residential areas of the city.
Therefore, the results of the research provide suggestions for reorganizing
learning land uses to establish a spatial justice approach at the city level.
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Introduction

Smart learning city, as one of the innovative strategies in urban planning, equips urban
communities with the concept of lifelong learning to confront emerging urban challenges.
This approach, focusing on learning uses, provides the most suitable environment for
strengthening learning in cities. In this regard, the present research is dedicated to examining
and evaluating the distribution of learning uses from the perspective of spatial justice to
realize the smart learning city approach in Zanjan. Its main objective is to achieve spatial
balance in the distribution of learning uses in Zanjan for the development of the smart
learning city approach. Therefore, considering the principles and indicators governing the
feasibility of the smart learning city, the research aims to provide satisfactory answers to the
following questions: In the spatial pattern of the location of learning services and facilities
in Zanjan, how much inequality exists, and which groups are more deprived?

In this regard, what solutions and measures are needed to align the distribution pattern of
Zanjan's learning uses with spatial justice?

Methods and Materials

The research method employed in this study is descriptive-analytical, and the data collection
method is library-documentary. The statistical population of the research consists of the
threefold areas of Zanjan city, based on the divisions of the housing and urban planning
system. In this research, quantitative methods were used to compare the levels and
standardized density of various learning uses with their current status in each region. The
shortage or surplus of each type of use was determined for each specific area. Subsequently,
considering the significance and position of learning uses and their spatial distribution in
cities, qualitative methods such as the Nearest Neighbor (NN) model and entropy were
employed to evaluate the pattern of spatial distribution of uses. This also involved assessing
the allocation pattern and concentration of learning resources and services among different
areas and neighborhoods in Zanjan. To conduct these analyses, two crucial and effective
indices were utilized: the capacity index (quantitative) and social justice index (qualitative).
These indices were used to evaluate the spatial distribution pattern of learning uses and
measure how resources and learning services are allocated and concentrated among different
areas and neighborhoods in Zanjan.

Results and Discussion

Based on the quantitative results derived from the application of the capacity index, it is
evident that all three regions of Zanjan, except for religious uses in Region Three and higher
education uses in Region One, face apparent deficiencies in comparison to desirable
standards. The absence of these elements in the three regions leads to disparities in the
distribution and access of the population, especially the educated population, to learning
uses. The qualitative analysis using entropy and the Nearest Neighbor (NN) model indicates
that Zanjan's areas, despite having learning centers, experience fundamental weaknesses
internally. The imbalance and spatial imbalance in the distribution of these uses, as well as
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the undesirability of access to these centers among urban areas, are quite evident. This issue
is more acute in the peripheral areas of the city, while the central fabric of the city,
particularly the historic areas like the bazaar, maintains its importance. Learning uses tend
to concentrate in the center and its surroundings instead of a rational and desirable dispersion
across the city.

Conclusion

In conclusion, the development of the smart learning city approach in Zanjan requires
adherence to the principles of spatial balance and rational distribution of learning uses at all
urban levels. Urban and regional planners must pay special attention to this issue. The smart
learning city approach is a comprehensive and coherent ideology, and its realization depends
on the city's ability to accept and implement it. Therefore, urban management should prevent
disparities among urban areas by properly planning the equitable distribution of learning
services. By determining the optimal location for learning uses, an accessible and spatially
just environment can be facilitated. Otherwise, the current pattern of distribution, which
strengthens one region and weakens others, will lead to problems such as increasing social
stratification, exacerbating cultural differences, promoting illiteracy, and reducing the level
of learning among deprived urban areas.

In summary, based on the conducted analyses, the development of the smart learning city
approach in Zanjan requires attention to spatial balance principles and rational distribution
of learning uses across the city. Recommendations are provided separately for each region:
Region One, except for higher education uses, should address deficiencies in levels and per
capita of all learning uses. Specific attention is needed for educational centers due to their
critical situation and the high population density (educated population) in this area.

In Region Two, efforts should focus on addressing deficiencies in levels and per capita of all
learning uses. Additionally, improving desirable access to other uses, especially sports,
educational, and cultural uses, in accordance with urban planning principles, is essential.
Special attention should be given to guiding uses to the eastern part of the region and the
city.

In Region Three, a reevaluation of the levels and per capita of religious and cultural uses is
necessary. Necessary reforms should be implemented to expand educational uses (technical
and vocational) towards this region.

Keywords: Smart Learning City, Spatial Pattern, Spatial Justice, Zanjan.
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